
JOURNAL OF APPLIED BEHAVIOR ANALYSIS

A COMPARISON OF THREE INTERVENTIONS FOR INCREASING
ORAL READING PERFORMANCE: APPLICATION OF THE

INSTRUCTIONAL HIERARCHY

EDWARD J. DALY, III
SYRACUSE CITY SCHOOL DISTRICT

AND

BRIAN K. MARTENS
SYRACUSE UNIVERSTY

The instructional hierarchy is a behavior-analytic model that links level ofacademic skill development
(i.e., acquisition, fluency, generalization, adaptation) with appropriate instructional techniques. The
present study used the instructional hierarchy to compare the effects of three instructional inter-
ventions (listening passage preview, subject passage preview, and taped words) on subjects' oral
reading performance on word lists and passages. Subjects were 4 male students with learning
disabilities who ranged in age from 8 years 10 months to 11 years 11 months. A multielement
design was used to compare the effects of the three interventions to each other and to baseline.
Results indicated that the listening passage preview intervention (which contained modeling, drill,
and generalization components) produced the largest performance gains. The implications of these
results for selecting academic interventions based on the instructional hierarchy are discussed.
DESCRIPTORS: oral reading, learning disabled, multielement design

Numerous studies have demonstrated the effec-
tiveness of behavior-analytic procedures for increas-
ing students' academic skills, induding error cor-
rection for oral reading fluency and word list reading
(Barbetta, Heron, & Heward, 1993; Barbetta, He-
ward, & Bradley, 1993; Rose, McEntire, & Dowdy,
1982; Singh, 1990); self-monitoring, modeling,
and prompting for sight-word acquisition (Espin
& Deno, 1989; E. Lalli & Shapiro, 1990); and
drill for vocabulary building (Shapiro & McCurdy,
1989; Skinner & Shapiro, 1989). By comparison,
researchers have devoted considerably less attention
to explaining in a systematic and conceptual manner
the relative effects of these different interventions
on learner behavior. As a result, behavior-analytic
research on academic interventions has not been
"conceptually systematic" (Baer, Wolf, & Risley,
1968), an important dimension of applied behavior
analysis.
One model applicable to research in this area is

known as the instructional hierarchy. The instruc-
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tional hierarchy is a heuristic framework for gen-
erating instructional treatments based on level of
skill development first described by Haring, Lovitt,
Eaton, and Hansen (1978). Level of skill devel-
opment refers to the stage of learning (i.e., acqui-
sition, fluency, generalization, adaptation) most ap-
plicable for a given learner's performance of a target
behavior. Each stage of the instructional hierarchy
is associated with specific instructional procedures
that serve to facilitate mastery at that level (i.e.,
modeling and prompting for acquisition, drill and
reinforcement for fluency building, training in the
natural context for generalization, and solving novel
problems for adaptation). Recent advances in func-
tional analysis and functional assessment technology
have shown that pretreatment assessment of the
variables maintaining behavior can facilitate treat-
ment selection and lead to improved treatment gains
(e.g., Iwata, Pace, Kalsher, Cowdery, & Cataldo,
1990; Kern, Childs, Dunlap, Clarke, & Falk, 1994;
J. Lalli, Browder, Mace, & Brown, 1993). The
instructional hierarchy represents a similar assess-
ment model in that appropriate instructional in-
terventions can be prescribed based on pretreatment
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Table 1
Subjects' Demographic Information

Subject

Variable 1 2 3 4

Ages 8, 10 10, 1 11, 11 11, 11
Aptitude test

score 92b 98c 95C 89'
Achievement

test score 80d 77' 66d 61f

Oral reading screening
Accuracy 44 48 57 67
Fluency' 11 9 17 25

^ In years, months.
bKaufman Assessment Battery for Children.
c Wechsler Intelligence Scale for Children-Revised.
dKaufman Test of Educational Achievement Reading Decoding

Subtest.
' Kaufman Test of Educational Achievement Reading Composite.
f Diagnostic Achievement Battery Reading Quotient.
8 Words read correctly per minute.

assessment of an individual's level of skill devel-
opment and knowledge of the corresponding learn-
ing principle.

In the present study, we examined predictions
about gains in academic performance made by the
instructional hierarchy as described by Haring et
al. (1978). Three currently researched instructional
interventions were used. The specific instructional
components to be examined were modeling (an
acquisition procedure), drill (a fluency procedure),
and training under criterion stimulus conditions (a
generalization procedure). The instructional com-
ponents of each intervention were specified accord-
ing to the instructional hierarchy, and interventions
were compared for their effectiveness at increasing
reading performance in and out of context (i.e.,
passages vs. word lists).

The three instructional interventions used in-
duded two passage previewing techniques (Rose,
1984a, 1984b, 1984c) and a taped words pro-
cedure (Skinner & Shapiro, 1989). The two pas-
sage-previewing techniques were subject passage
preview (SPP), in which the subject reads a passage
independently before being assessed, and listening
passage preview (LPP), in which the experimenter
reads the passage while the subject follows along.
In the taped words (TW) intervention, the subject
reads along with a list of words presented by au-

diotape. TheTW and LPP procedures each contain
an acquisition component-accurate responding is
modeled in the presence of unknown stimuli. The
SPP and LPP procedures both contain a fluency
component in that each provides for drill through
repetition of accurate responding on already ac-
quired material. For the SPP technique, however,
there is no modeling of unknown words. Finally,
only the LPP intervention contains a generalization
component for unknown words in passage reading,
because the intervention occurs under stimulus con-
ditions in which fluent reading is expected to be
demonstrated (using passages from the classroom
basal reading curriculum).

Based on the content analysis of each interven-
tion, LPP was expected to have the greatest effect
on passage reading (both accuracy and fluency)
because it contains acquisition, fluency, and gen-
eralization components. SPP was also expected to
increase passage reading fluency because it contains
a drill component. TW was expected to increase
accuracy on word-list reading only because lists of
unknown words are modeled for subjects on the
tape.

METHOD

Subjects
Four students with learning disabilities in read-

ing participated as subjects. Each student had been
classified by a team of support personnel in their
school district based on a discrepancy in perfor-
mance between standardized measures of aptitude
and achievement (Reynolds & Stowe, 1985). Each
student received 1 hr per day of special education
instruction.

Demographic information for each of the 4 sub-
jects is presented in Table 1. All participants were
male, with an average age of 10 years 8 months
at the beginning of the study. Students had a mean
IQ score of 93.5 and a mean reading achievement
score of 71.

Materials
Passages. Twenty-eight passages of approxi-

mately 50 words each were selected randomly from
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the students' curricular basal reading series (Pearson
et al., 1989). Only narrative and expository texts
were candidates for selection. Subjects' current read-
ing levels were determined by teacher interview and
curriculum-based measurement screening. Consis-
tent with their learning disability in reading, Sub-
jects 1 and 2 were receiving instruction on a first-
grade reading level and Subjects 3 and 4 were
receiving instruction on a second-grade reading lev-
el. Subjects were screened using three randomly
chosen passages from the third-grade reader in order
to estimate oral reading accuracy and fluency. Pas-
sages that were at least one grade above current
instructional level were used to insure that the sub-
jects were not receiving mistruction in the same
materials used for the experimental manipulations.
Also, selecting third-grade passages enabled us to
use the same instructional materials for all 4 subjects
while reducing the likelihood of obtaining a ceiling
effect for accuracy during baseline. Although the
passages were deemed to be difficult for all subjects,
they were expected to be more difficult for Subjects
1 and 2.

Subjects were screened based on reading fluency
(the number of words read correctly per minute)
and reading accuracy (the percentage of correctly
read words) from readings of three randomly se-
lected passages (Shinn, 1989). To be induded in
the study, subjects had to show significant deficits
in reading (below 80% accuracy and less than 60
words read correctly per minute). As shown in
Table 1, the 4 subjects correctly read between 9
and 25 words per minute (M = 1 5.5) with between
44% and 67% accuracy (M = 54%).

All 28 passages were assigned to the baseline
and three treatment conditions using a stratified
random sampling procedure. The subjects read each
of the texts prior to baseline, and accuracy and
fluency were recorded. Texts were then ranked from
least difficult to most difficult according to fluency
and randomly assigned to one of the four condi-
tions. The assignment of texts in blocks according
to fluency insured an equal distribution of text
difficulty across conditions.

Word lists. Word lists were generated from the
passages for the purpose of assessing known and
unknown words. These word lists were a part of

the assessment at the end of each instructional day
and were also used for theTW treatment condition.
Word lists for both assessment and TW were gen-
erated in a two-step screening process. First, subjects
read all 28 passages orally. Words that were mis-
pronounced, omitted, or not read in 3 s were called
"unknown" and were put in random order on a
master word list. Subjects then attempted to read
orally from word lists all of the words not read
correctly on passages. The remaining unknown
words were compiled into lists and assigned to the
same baseline or experimental condition as their
corresponding passages.
On the assessment word lists administered dur-

ing baseline and following treatment, known words
were also induded (33%) to increase subjects' at-
tention to the task. The IW lists contained only
unknown words (i.e., words not read correctly on
the passage or on the word list) from the corre-
sponding passage. The number of words on both
types of lists varied individually according to how
many known and unknown words there were for
each passage.

Dependent Measures
Four dependent measures were used to assess the

effects of treatment conditions on reading perfor-
mance: accuracy and fluency on passages and word
lists. An audiocassette recorder was used to tape
the students' word-list and passage-reading samples
for the purpose of assessing interscorer reliability.

Experimental Design
A multielement design was used to compare

treatment conditions; each intervention was asso-
ciated with different instructional materials and di-
rections (Sindelar, Rosenberg, & Wilson, 1985).
Although the passages assigned to each condition
were of equal difficulty, subjects were expected to
discriminate conditions on the basis of the different
instructions. Having subjects read a different pas-
sage each day was also expected to reduce the like-
lihood of multiple treatment interference influenc-
ing the results.

Following baseline, one of the three instructional
procedures was taught per session. Each treatment
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was administered once per 3-day instructional se-
quence during the 21 instructional days.

Procedure
Sessions were conducted once or twice daily by

either the special education teacher or an experi-
menter. The special education teacher conducted
approximately 80% of the sessions. The word list
reading and oral passage reading components that
followed each treatment constituted the assessment
procedures. The order of the assessment procedures
was randomized across baseline and instructional
days.

Baseline. Baseline was implemented for 7 days,
during which there was no direct reading instruction
on the passages or word lists. The subject was asked
to read a word list and the corresponding passage,
presented in randomized order. The subject read
out loud the entire word list or passage assigned
to that session. If the subject was unable to read a
word within 3 s, the experimenter told him to go
on to the next word.

Subject passage preview. In the SPP condition,
the subject first read the passage assigned to that
instructional day orally without help from the ex-
perimenter. When the subject indicated that he was
done reading the passage orally, he read the cor-
responding word list and the same passage again
in randomized order.

Taped words. In the TW condition, the subject
first read along with the audiotape of the word list
assigned to that instructional day. The words were
read into the recorder by the experimenter at a rate
of80 words per minute (Skinner & Shapiro, 1989).
The subject read the words out loud to insure that
he was performing the task. The subject then read
the word list and the passage in randomized order
to assess performance.

Listening passage preview. In the LPP con-
dition, the subject listened to the audiotape of the
passage while following along with his finger. Pas-
sages were presented via audiotape in order to con-
trol for nonspecific treatment effects not shared with
the 7W condition. The passages were read into the
recorder by the experimenter at a rate of 130 words
per minute (Rose & Beattie, 1986). Following the

passage with a finger was taken as an indication
that the subject was reading along with the audio-
tape. The subject then read the word list assigned
to that instructional day and the same passage again
in randomized order.

The subject was required to read the passage
once before being assessed in both the SPP and
LPP conditions. For the TW condition, the subject
read all unknown words from the passage once in
isolation prior to assessment. The modeling, drill,
and generalization components of the instructional
hierarchy dictated that time spent reading and
amount of exposure to the passages differed be-
tween some treatments (i.e., SPP and LPP vs. TW).
Therefore, these differences were viewed as integral
parts of the intervention procedures.

Interscorer Agreement
An independent observer scored a random sam-

ple of 10 passages and word lists across the 28
instructional sessions (3 5.7%) to assess interscorer
agreement. Interscorer agreement was computed on
a word-by-word basis for words read correctly and
incorrectly using Cohen's kappa (Cohen, 1960).
The resulting kappa coefficient was .95 across the
10 passages and .81 across the 10 word lists.

Treatment Integrity
A trained observer measured treatment integrity

during nine of the sessions (32%) using a checklist.
During treatment, the observer recorded whether
or not (a) materials were present, (b) instructions
were read, (c) the proper sequence of treatment and
assessment was followed, (d) the assessment con-
ditions were implemented correctly, and (e) treat-
ment conditions were implemented correctly. The
observer also recorded whether the unique features
ofeach treatment were implemented correctly. Dur-
ing assessment (word-list reading and passage read-
ing), the observer recorded whether or not the ex-
perimenter (a) said "next" after 3-s hesitations
during word-list reading and (b) waited 3 s before
saying the word to the subject during passage read-
ing. The mean correct implementation of experi-
mental conditions was 100% across the two baseline
checks, 97.5% across the four TW checks (range,
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Table 2
Subjects' Mean Accuracy and Fluency (Words Read Correctly Per Minute) on Passages and Word Lists (in Parentheses)

Condition

Subject Baseline SPP TWb LPP'

I
Accuracy 61 (41) 67.1 (45.9) 66.6 (50.9) 69.1 (47.7)
Fluency 17.6 (7.3) 21.7 (10.3) 18 (11.3) 23.9 (9.0)

2
Accuracy 54.6 (34.0) 58.4 (44.6) 55.3 (45.6) 69 (40.4)
Fluency 12.3 (4.0) 11.1 (5.4) 9.3 (7.0) 14.6 (6.0)

3
Accuracy 70 (44.6) 72.4 (48.6) 72.3 (54.4) 90 (49.4)
Fluency 17.7 (9.4) 29.0 (13.1) 24.3 (18.6) 59 (15.6)

4
Accuracy 70 (40.3) 79.7 (57.7) 73 (57.6) 92.3 (61.7)
Fluency 27.4 (10.7) 45.6 (23.7) 30.3 (26.3) 57 (18.1)
a Subject passage preview.
bTaped words.
' Listening passage preview.

90% to 100%), 90% for the one LPP check, and
77% across the two SPP checks (72% and 82%).
The low value for one of the SPP integrity checks
occurred because the subject failed to say "done"
after reading the passage and the teacher failed to

read the instructions to the subject.

RESULTS

Differences in performance between baseline and
the three treatment conditions were assessed using
three approaches: (a) visual inspection of time-series
data for Subjects 3 and 4 (Figures 1 and 2); (b)
comparison of mean reading accuracy and fluency
rates for each subject across conditions (Table 2);
and (c) examination of the percentages of nonover-
lapping data points between treatment conditions
for accuracy and fluency (Table 3) (Scruggs, Mas-
tropieri, & Casto, 1987).

Accuracy
Table 2 summarizes the mean accuracy and flu-

ency rates on passage and word-list reading for each
subject across baseline and treatment conditions.
All 4 subjects showed the greatest increases in mean
oral reading accuracy in passages under the LPP

condition over baseline, with increases ranging from
8.1% for Subject 1 to 22.3% for Subject 4. SPP
led to greater mean differences in oral reading ac-

curacy dtan TV over baseline for all subjects.

Table 3
Percentages of Nonoverlapping Data Points Between

Treatment Conditions

LPP SPP TW

Accuracy
LPP 14 (1) 57 (1)

71 (2) 100 (2)
86 (3) 86 (3)
71 (4) 86 (4)

SPP 0(1)
0 (2)
0(3)
14 (4)

Fluency
LPP 28 (1) 43 (1)

0 (2) 0 (2)
71 (3) 100 (3)
71 (4) 100 (4)

SPP - 43 (1)
14 (2)
28 (3)
28 (4)

Note. Numbers in parentheses refer to subjects. Percentages of
nonoverlapping data were computed between treatment conditions
based on the ordering of means.
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Baseline Intervention

LPP SPP TW

{ 1 t 1 1 61 |. t 1 {21 {isiii i18 i12
Baseline Intervention

Baseline Intervention

6 * 9 1-2-
Baseline Intervention

I Subject 3

24 27

LPP SPP TW

Subject 3
.....................I

1-5 1-8 2 1 '2 27

Instructional Sessions
Figure 1. Percentage of correctly read words (accuracy) on passage and word-list reading for Subjects 3 and 4. LPP,

listening passage preview; SPP, subject passage preview; and TW, taped words.
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Table 3 presents the percentages of nonoverlap-
ping data points between treatment conditions for
all 4 subjects in passages, and Figure 1 depicts
reading accuracy on both passages and word lists
for Subjects 3 and 4. Subjects 2, 3, and 4 showed
percentages of nonoverlapping data points between
LPP and both SPP and TW of over 70%. This
percentage for Subject 1 between LPP and TW was
only 57%. For all 4 subjects, there was considerable
overlap in the percentage of correctly read words
between the SPP and TW conditions. Based on
criteria suggested in Tawney and Gast (1984), none
of the SPP data series and only two of the TW
data series (Subjects 1 and 2) were stable for reading
accuracy in passages. By comparison, all LPP data
series were stable for this variable.
No consistent increases over baseline and no

dearly disciminable data series between treatments
were found for any of the subjects' oral reading
accuracy on word lists. As a result, percentages of
nonoverlapping data points were not calculated for
oral reading accuracy on word lists. Table 2, how-
ever, indicates small mean differences between all
three treatments and baseline, with the greatest
differences occurring between TW and baseline for
Subjects 1, 2, and 3. The mean differences among
the treatments on reading accuracy were also small,
amounting to maximum differences of less than 5
percentage points across subjects.

Fluency
Table 2 reveals that the treatment effects for LPP

were most dramatic for Subjects 3 and 4, who more
than doubled their mean oral reading fluency. Sub-
jects 1 and 2 showed smaller mean increases in oral
reading fluency between LPP and baseline. Of the
three treatments, LPP led to the greatest increase
in oral reading fluency over baseline. SPP also in-
creased oral reading fluency over baseline for 3 of
the 4 subjects. TW had no or minimal treatment
effects, ranging from a mean decrease of 3 words
read correctly per minute for Subject 2 to an increase
of 6.6 words read correctly per minute for Subject 3.

Figure 2 shows oral reading fluency on the pas-
sages and word lists for Subjects 3 and 4. As sum-
marized in Table 3, Subjects 3 and 4 demonstrated

percentages of nonoverlapping data points between
LPP and both SPP and TW of over 70%. For
Subject 1, this percentage between LPP and both
SPP and TW was 43% or less. The data for Subject
2 overlapped entirely for these three treatment con-
ditions, suggesting no dear treatment differences.
For all 4 subjects, percentages ranging from 14%
to 43% were obtained between the SPP and TW
conditions. Only one of the 16 data series reflecting
fluency in passage reading met the stability criterion
(LPP for Subject 4).

Because a large percentage of the words were
unknown (i.e., 66%) on the assessment word lists,
low fluency rates were obtained for all subjects.
Subjects read at a mean rate of between 4 and 10.7
words read correctly per minute on word lists during
baseline conditions. No increases over baseline or
differences between the three treatment conditions
were evident for Subjects 1 and 2. Subjects 3 and
4 demonstrated mean differences between the three
treatment conditions and baseline, but there were
no dearly discriminable differences between the data
series. Accordingly, percentages of nonoverlapping
data points were not calculated for fluency on word
lists.

Although some subjects showed greater increases
in oral reading accuracy and fluency than others
following treatment, similar results were obtained
in each case. Higher rates of accuracy in passage
reading and higher percentages of nonoverlapping
data points were found for LPP versus both SPP
and TW. Accuracy on word lists did not differ
substantially among the three treatment conditions
for any of the subjects. Subjects also demonstrated
greater oral reading fluency on passages following
LPP than following SPP or TW. Small mean dif-
ferences in oral reading fluency on word lists were
observed, although there were no dear differences
between the data series across treatments.

DISCUSSION

The results of this experiment showed LPP to
yield the greatest immediate increases in accuracy
and fluency in passages, although the magnitude
of these gains differed across subjects. These results
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are consistent with previous research that has found
that LPP increases oral reading fluency in passages
relative to no previewing and silent passage pre-
viewing (Rose, 1984a, 1984b, 1984c; Rose &
Beattie, 1986; Rose & Sherry, 1984; Singh & Singh,
1984). Previous research on LPP has not, however,
induded reading accuracy as a dependent variable.
In the present study, LPP was effective in increasing
subjects' reading accuracy and fluency in passages.
According to the instructional hierarchy, the strength
of the LPP intervention lies in the combination of
modeling plus drill under criterion stimulus con-
ditions for the target academic behavior of oral
reading.

Only small positive effects over baseline were
obtained for all subjects with the SPP and TW
treatments for passage reading. There are several
possible reasons for these minimal treatment effects.
First, subjects were reading texts above their in-
structional level. Reading difficult material may
have suppressed potential treatment effects for an
intervention such as SPP (a drill-only condition).
The fact that SPP had stronger effects for the sub-
jects who were better readers at the beginning of
the experiment (Subjects 3 and 4) supports this
hypothesis and emphasizes the importance of cal-
ibrating the difficulty of material selected in this
type ofresearch. Drill, by its very nature, is designed
to strengthen already acquired behaviors. If in text
reading there is a small percentage of acquired
words, drill would not significantly increase oral
reading fluency. When Rose (1984b) found that
silent passage preview increased oral reading fluency
over no previewing, subjects were reading at 30 to
50 words read correctly per minute during baseline,
a level significantly higher than the subjects in the
present study. The same pattern of results was
found by Rose and Sherry (1984), whose subjects
were reading over 40 words per minute during
baseline.

Second, in the case of the TW treatment, a two-
step screening procedure was conducted to increase
the likelihood that subjects would not be able to
read unknown words on the word lists. Subjects
were expected to be able to read only 33% of the
words correctly on the word lists at the beginning

of the experiment. The results of reading accuracy
during baseline, when subjects actually read with
34% to 44.6% accuracy, confirm that the screening
procedure effectively identified unknown words as
words that were unlikely to be read correctly with-
out intervention. One problem with previous re-
search on the TW treatment was that known and
unknown words were not carefully specified. Care-
ful specification was obtained in this study perhaps
to the detriment of positive findings. Freeman and
McLaughlin (1984) identified modeling as being
the effective treatment component in efforts to in-
crease word-list reading. Skinner and Shapiro (1989)
argued instead that the drill condition ofTW in-
creased the opportunities to respond and therefore
increased word-list reading proficiency. The lack of
positive results for the TW treatment in this study
supports Skinner and Shapiro's (1989) interpre-
tation. One-trial modeling of accurate reading was
not sufficient to increase word-list reading accuracy.
Given the positive results of the other studies and
the degree to which unknown words were poorly
specified in those studies, it appears that drill im-
proved word-list reading.

Third, variability in the difficulty of passages
assigned to each instructional day probably con-
tributed to the instability in passage reading, mak-
ing it more difficult to obtain significant differences
between conditions. Although subjecting the pas-
sages to readability formulas would have been an
alternative, nomothetic approach for determining
difficulty, we opted for the idiographic approach
of actually assessing subjects' performance on the
passages to be read.

This study suggests that instructional interven-
tions for improving reading are likely to be more
effective if they contain more active treatment com-
ponents as specified by the instructional hierarchy.
In this study, the LPP treatment addressed more
dimensions of the target behavior and produced
the greatest gains in performance. From an assess-
ment perspective, refining the description of inter-
vention targets (i.e., as accuracy, fluency, or gen-
eralization of reading) may also allow one to select
an intervention best suited to increasing that di-
mension. For example, future research might be
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aimed at determining whether an intervention that
contains a modeling component is more effective
at increasing reading accuracy than an intervention
that contains only a drill component. Similarly,
dassifying stimuli as known or unknown is likely
to determine whether the significant dimension of
the dependent variable will be accuracy or fluency.

Another methodological issue that pertains pri-
marily to instructional intervention research is the
instructional match of student skill level and stim-
ulus materials. In this experiment, Subjects 3 and
4 had the most robust and distinguishable treat-
ment effects. Both subjects read the baseline pas-
sages with a mean accuracy of 70%. For Subjects
1 and 2, there was a poor instructional match.
Choice of frustrating material may have suppressed
the magnitude of treatment effects. However, be-
cause this was a preliminary investigation applying
the instructional hierarchy, choosing difficult ma-
terial was weighed against the ability to allow for
increases in accuracy of responding. As students
approach a more appropriate instructional match,
their accuracy increases. As their accuracy increases,
so does the potential for ceiling effects that may
also suppress the effects of treatment. Future re-
search might be aimed at refining the current pro-
cedures by specifying the optimal range of an in-
dividual subject's reading accuracy that is required
to maximize treatment effects.

This study compared the effects of three rela-
tively distinct instructional interventions on specific
behavioral targets immediately following treat-
ment. It would have been desirable to determine
the effectiveness of these academic interventions
over time. One drawback with using a multiele-
ment design was that condusions could not be
drawn about the effects ofeach treatment on overall
increases in students' reading performance. Despite
this limitation, exposure to the LPP procedure ap-
peared to produce the largest increases in oral read-
ing accuracy and fluency. Previous research has
shown that oral reading fluency is a valid indicator
of reading competence and correlates highly with
standardized norm-referenced reading measures
(Shinn, 1989; Shinn, Good, Knutson, Tilly, &
Collins, 1992). Moreover, given that students can

be expected to increase their oral reading fluency
by approximately two words per week with typical
instruction (Fuchs, Fuchs, Hamlett, Walz, & Ger-
mann, 1993), the immediate increases that were
observed under the LPP condition appear to be
promising. The LPP procedure can be readily used
in the classroom, and cumulative effects may be
obtained if the procedure is used consistently.

Other instructional interventions may also be
compared meaningfully according to the instruc-
tional hierarchy. For instance, the modeling pro-
cedure used by Espin and Deno (1989) to increase
sight-word acquisition could be compared to the
feedback and self-monitoring procedure developed
by E. Lalli and Shapiro (1990), which was also
found to be effective at increasing sight-word ac-
quisition. Another direction for future research is
the refining of current instructional interventions,
also using the instructional hierarchy as a model.
It is known, for instance, that passage preview can
be a strong instructional intervention for increasing
reading accuracy and fluency. The conceptual
framework offered by the instructional hierarchy
suggests that passage preview might be further
strengthened by adding a systematic error-correc-
tion procedure (e.g., Barbetta, Heron, & Heward,
1993; Barbetta, Heward, & Bradley, 1993). Sup-
port for this position can be found in the dasswide
peer-tutoring procedures developed for reading in-
struction by Greenwood and his colleagues (e.g.,
Greenwood, Carta, & Hall, 1988); these proce-
dures contain a subject passage preview component
with corrective feedback and public posting.
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